Glutamate-induced inhibition of D-aspartate uptake in Müller glia from the retina.
Müller glial cells from the retina "in situ" and in primary culture, mainly express the high-affinity sodium-coupled glutamate/aspartate transporter GLAST-1, which dominates total retinal glutamate (Glu) uptake, suggesting a major role for these cells in the modulation of excitatory transmission. The possible involvement of ionotropic and metabotropic Glu receptors in the regulation of Glu uptake was studied in primary cultures of Müller glia. We demonstrate that exposure to 1 mM L-Glu induces a time-dependent inhibition of D-aspartate (D-Asp) uptake in a Na+-dependent manner, as a result of a reduction in the number of transporters at the plasma membrane. The inhibition of D-Asp uptake by Glu was not mimicked by agonists or modified by antagonists of ionotropic and metabotropic Glu receptors. In contrast, transport was inhibited by GLAST-1 transportable substrates threo-hydroxyaspartate and aspartate-beta-hydroxamate, but not by the nontransportable inhibitors trans-pyrrolidine dicarboxylate or DL-threo-beta-benzyloxyaspartic acid. Under the same experimental conditions, L-Glu did not affect the sodium-dependent transport systems for glycine or GABA. The present results demonstrate that the specific downregulation of glutamate/aspartate transport by L-Glu is unrelated to Glu receptor activation, and results from the internalization of transporter proteins triggered by the transport process itself. Such negative feedback of Glu on Glu transport, could contribute to retinal toxicity under pathological conditions in which high extracellular concentrations of Glu are reached.